Here we optimized an efficient and reproducible method for proteins isolation from potato tubers for quantitative proteomic analysis, aimed at detection of differentially expressed proteins upon various experimental conditions.
INTRODUCTION
Proteomics aims at identifying and quantifying of proteins, elucidating their functions and interactions in living organisms. Reproducible sample preparation protocols that minimize technical variability are of greatest importance. We present a procedure for reproducible isolation of proteins from potato tuber tissue for proteomic investigation. An integral part of this workflow is measuring the total protein content in the sample using the bicinchoninic acid (BCA) assay (Smith et al., 1985) , that allows for protein amount normalization across the samples, thus reducing the technical variability. The protein concentration is estimated twice -after proteins extraction from homogenised tissue, to minimize variations resulting from material isolation, tissue homogenization, etc., and after acetone precipitation. The second quantitative evaluation of proteins with BCA is useful, as the efficiency of protein resolubilization may vary in the samples. BCA has a greater tolerance for detergents used in protein extraction (for example, BCA tolerates 5% sodium dodecyl sulphate, which efficiently DOI: 10.1515 DOI: 10. /plass-2017 solubilizes proteins, including membrane proteins, inhibits the enzymatic activity by denaturizing the proteins and reduces protein-protein interactions) and buffers (Smith et al., 1985) as compared for example with the method of assessing the protein concentration according to Lowry (Lowry et al., 1951; Brown et al., 1989) and Bradford (Bradford, 1976 Two standard curves, according to the buffer applied, are prepared to determine the protein concentration in an unknown sample (Fig. 1 ). There are two buffers: (a) 4% sodium dodecyl sulfate (SDS) with 25 mM ammonium bicarbonate, (b) 8 M urea with 100 mM ammonium bicarbonate.
Prepare BSA standard solutions (Bovine Serum Albumin Standard, Pierce, 23209) at a concentration of 0, 25, 125, 250, 500, 750, 1000, 1500 and 2000 µg×ml -1 are prepared and measure with the use of a spectrophotometer at 560 nm. 
Isolation of proteins from potato tuber tissue
1) Cut out tuber tissue fragment up to 250 mg using thin corkborer. Collect the samples into 2 ml tubes, quickly frost in a liquid nitrogen and then kept in a freezer at -80 o C before lyophilisation. 2) Open the tubes and cover with a parafilm. In each make small holes with a toothpick and then freeze-dry for two days. 3) Open the tubes and homogenise using micro pestles. 4) Add 15 µl 4 % SDS and 135 µl 25 mM ammonium bicarbonate. 5) To lead the releasing proteins associated with the cell structures (like cell membranes or chromatin), sonificate the samples for 15 min. 6) Add 100 µl 25 mM ammonium bicarbonate, vortex and centrifuge for 10 min at 12 000 ×g 7) Collect the supernatant into a new tube. o C, to precipitate proteins and purify them from SDS, which is incompatible with mass spectrometry by its inhibiting activity of proteolytic enzymes as well as suppressing MS signals. 11) Centrifuge at 12 000 ×g for 10 min. 12) Remove the acetone and rinse the pellet with 20 µl of 8 M urea with 100 mM ammonium, which solubilizes the proteins. 13) Mix and centrifuge at 12 000 ×g for 10 min. 14) Add 60 µl of water. 
Protein differential analysis by mass spectrometry (MS)
The samples are submitted to a mass spectrometry laboratory followed by a bioinformatic analysis. As the result of the analysis, a list of the proteins identified in every sample with the corresponding signal intensities for individual peptides was obtained. Pearson correlation analysis revealed low variability within the experimental groups, proving the reproducibility of the protocol. The correlation of the intensity of signals (Label Free Quantification, LFQ) in 12 samples collected from 3 different tubers of the same potato cultivar (4 samples per each of the three tubers) ranged from 0.95 to 0.96, and from 0.93 to 0.94 among tubers. The average number of proteins identified using this method in 39 different samples of potato tubers was 1225 per sample, and ranged from 871 to 1720. Obtained reproducibility of samples preparation and number of identified proteins indicated that the proposed methodology is appropriate for proteomic analysis.
